Dual roles of the chemorepellent axon guidance molecule RGMa in establishing pioneering axon tracts and neural fate decisions in embryonic vertebrate forebrain.
Repulsive guidance molecule A (RGMa) is a glycosylphosphatidylinositol-anchored plasma membrane protein that was originally identified based on its chemorepulsive activity during axon navigation in the developing nervous system. Knock down of RGMa has previously shown to perturb axon navigation in the developing Xenopus forebrain (Wilson and Key, 2006). In order to further understand the in vivo role of RGMa in axon guidance, we have adopted an in vivo gain-of-function approach. RGMa was mosaically overexpressed in the developing Xenopus embryo by the injection of mRNA into single blastomeres. Ectopic expression of RGMa affected the morphology and the topography of developing axon tracts in vivo. Pioneer axons misrouted or aberrantly projected in response to ectopic RGMa in the developing Xenopus forebrain, confirming the in vivo chemorepulsive activity of this ligand. In addition, we show here for the first time that overexpression of RGMa acts cell-autonomously to generate ectopic neurons in the developing embryonic brain. Taken together, the current study reveals a pleiotropic role of RGMa in early vertebrate embryonic brain in the spatial organization of axon tracts, pioneer axon guidance, and neural cell differentiation.